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AQUEOUS COMPOSITIONS OF REACTIVE DYES. THEIR PRODUCTION AND USE 

For water-soluble reactive dyes it is often desirable - for greater ease of handling - to produce 
and supply them in the form of concentrated aqueous solutions. This presents the problem, 
however, that on prolonged storage, especially under fluctuating temperatures (for example, 
from -20 to +50°C), there may be severe deterioration in the physical and coloristic properties 
of the concentrated reactive-dye solutions - even if they contain corresponding additives such 
as e.g. solubilizers or protective colloids - e.g. as their viscosity may increase, precipitates may 
be formed, the pH may fall heavily as a result of hydrolysis, and/or the colour or coloristic 
properties (especially shade and/or colour yield) may be altered such that it is practically 
impossible to use them any more. A solubilizer which is popular per se for such dyes is 
unsubstituted urea, which is readily degradable in wastewater purification plants; however, 
concentrated reactive-dye compositions containing urea as a solubilizer have a particular 
propensity to suffer such destabilization phenomena. 

EP-A- 148496 describes reactive-dye solutions containing certain reactive dyes of the 
pyrimidine series and mixtures of unsubstituted urea and certain methyl-substituted urea 
compounds. 

DE-C-3620308 describes liquid compositions of reactive dyes which contain specific 
polymeric carboxylic acids. 

It has now been found that the aqueous, biuret-containing reactive-dye compositions defined 
below are surprisingly stable, even under severe temperature fluctuations, and substantially 
retain their physical and coloristic properties even on prolonged storage. 

The invention concerns the defined, storable reactive-dye compositions, their production and 
their use. 
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The invention therefore firstly provides aqueous reactive-dye compositions (P) which are 
aqueous solutions of 

(R) at least one reactive dye 
and optionally 

(F) at least one formulating additive, 
which are characterized by a content of 

(B) biuret. 

The reactive dyes are a known category of dyes and are described in the technical literature; for 
example, they are defined in the Colour Index under the heading "Reactive Dyes" and are also 
enumerated in large numbers. Numerous reactive dyes are also obtainable commercially. 

The reactive dyes (R) may contain any desired reactive groups, e.g. halogen-substituted hetero- 
cyclic groups (especially those of the halogentriazine or halogenpyrimidine series) or open- 
chain groups (especially p-sulphatoethylsulphonyl, p-sulphatoethylaminosulphonyl, (3-sulpha- 
topropionamido, p-chloroethylsulphonyl, vinylsulphonyl or acryloylaminosulphonyl), and also 
any desired chromophoric radicals (for example, those of the anthraquinone, phthalocyanine, 
triphendioxazine, azo or azomethine series, and also metal complexes of corresponding azo 
and/or azomethine dyes). Preferred reactive dyes (R) are those containing a halogen-substit- 
uted heterocycle as fibre-reactive radical, preferably a fluoro-, chloro- and/or bromo-substituted 
radical of the triazine or pyrimidine series (preferably a mono- or dichlorotriazine radical or a 
fluoro- and/or chloro-substituted pyrimidine radical) or a sulphatoethyl sulphonyl radical. 

The reactive dyes (R) which can be used are any which are soluble in water, in particular those 
containing at least one water-solubilizing group, for example at least one sulphonic acid or 
carboxylic acid group (preferably in salt form), at least one sulphonamide group, or in the case 
of metal complexes, a suitable counterion. The reactive dyes preferably contain one or more 
sulphonic acid groups in salt form. For salt formation or respectively as counterions, are 
suitable any desired cations as are suitable for water-soluble anionic dyes, especially alkali 
metal cations (lithium, sodium, potassium) and ammonium cations {e.g. unsubstituted 
ammonium, or ammonium substituted with low molecular aliphatic radicals, e.g. mono-, di- or 
tri-(C|. 2 -alkyl)-ammonium, mono-, di- or tri-(C2-3-hydroxyalkyl)-ammonium, mono-, di- or tri- 
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[(Ci. r aIkoxy)-(C2.3-alkyl)]-ammonium or morpholinium}. The dyes (R) advantageously 
contain at least two water-solubilizing groups in the molecule, especially in the chromophoric 
radical, of which advantageously at least one is a sulpho group. The solubility of the dyes (R) 
in water is advantageously at least 10g/l, preferably at least 30 g/1, at room temperature 
(= 20°C) and at pH 7. The dyes (R) may be pure or respectively purified dyes, or also 
unpurified dyes e.g. still comprising by-products and/or extraneous electrolytes from their 
production, e.g. from any diazotization, coupling, metallization, dehydrohalogenation, saponi- 
fication, reduction and/or oxidation reactions (e.g. alkali metal chlorides, sulphates, nitrates, 
acetates, salicylates); from an acidic pH adjustment with an acid, e.g. hydrochloric acid, and 
subsequent neutralization with sodium hydroxide or potassium hydroxide, or from a basic pH 
adjustment with sodium hydroxide or potassium hydroxide and subsequent neutralization with 
an acid, e.g. hydrochloric acid, by pH adjustment with a buffer (e.g. with sodium or potassium 
hydrogen phosphate or acetate) or/and salting out with sodium chloride or potassium chloride, 
a corresponding amount of salts, e.g. sodium chloride, potassium chloride or buffer salts, may 
occur in (R). Commercial dyes may optionally already include formulating additives, e.g. urea, 
solubilizers or surfactants, as defined below under (Fl), (F2) and (F4) respectively. 

The aqueous reactive-dye compositions (P) of the invention are characterized by the presence 
of (R) and (B) and may optionally contain further formulating additives (F). 

The (R) content in the aqueous reactive-dye compositions (P) of the invention is advantage- 
ously in the range from 5 to 50 % by weight, preferably from 10 to 35 % by weight, wherein, 
depending on the concentration, on the salt- forming counterion and optionally kind and amount 
of solubilizer, especially as set out below under (Fl) and/or (F2), (R) may be present as a true 
or also colloidal solution. 

The (B) content in the aqueous reactive-dye compositions (P) of the invention is advantage- 
ously in the range from 0.1 to 5 % by weight, preferably from 0.5 to 2 % by weight. 

Further formulating additives (F) which may be present in the compositions (P) of the 
invention are any desired formulating additives as are conventional per se, e.g. one or more of 
the following components: 
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(Fl) urea 

(F2) at least one non-ionogenic, basic or cationic solubilizer other than (Fl), 

(F3) at least one alkali metal salt of a mineral acid, 

(F4) a surfactant system, 

(F5) a defoamer 

and (F6) a means of combating the harmful effect of microorganisms. 



The compositions (P) of the invention may optionally contain urea (Fl). The (Fl) content of 
(P) is preferably < 10 % by weight, more preferably < 5 % by weight, e.g. in the range from 0.1 
to 10 % by weight, advantageously from 0.1 to 5 % by weight, preferably from 0.5 to 5 % by 
weight, and, in particular, from 0.5 to 2 % by weight. 

As solubilizers (F2) come into consideration products known per se, e.g. aliphatic nonionic 
oligohydroxy compounds [e.g. with 2 to 12, preferably 3 to 10, in particular 4 to 8 carbon 
atoms, e.g. glycerol, hexylene glycol or/and mono- or oligo-(C 2 -4-alkylene) glycols] or also 
their mono-(Ci^-alkyl) ethers, or, preferably, basic or cationic compounds, e.g. mono-, di- or 
tri-(C 2 -3-hydroxyalkyl)-amine and mono-, di- or tri-[(Ci. 2 -alkoxy)-(C2o-alkyl)]-amine. 

The proportion of (F2) in (P) may vary within a wide range. If (F2) is used the weight ratio of 
(F2) to (R) is e.g. in the range of from 0.5 to 5 parts by weight of (F2) per 100 parts by weight 
of (R). Preferably no (F2) is used with a dye of sufficiently high solubility, e.g. a dye 
containing on average more than one solubilizing substituent per optionally condensed 
benzenic ring (e.g. a naphthalene ring being thus calculated as two benzenic rings). 



A component (F3) may optionally be present. Suitable alkali metal salts (F3) include in 
particular those which can be used, for example, as a blending agent to adjust the strength of 
the dye (R). Suitable (F3) include chlorides, sulphates and optionally phosphates, especially 
sodium chloride or sodium sulphate (Glauber's salt). If a salt (F3) is present in the 
composition (P), the (F3) content is, for example, in the range from 5 to 50 % by weight, 
preferably from 10 to 30% by weight of (R). Preferably, no salts (F3) are added. In one 
particular embodiment of the invention the compositions (P) are substantially free from (F3) 
and are also, preferably, substantially free from any extraneous electrolytes, i.e. are also 
substantially salt-free, which, apart from refraining from an addition of (F3), can be achieved 
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e.g. by membrane filtration of an aqueous (R) solution prior to the addition of (B) and 
optionally of one or more of the additives (Fl), (F2), (F4), (F5) and (F6). 

The compositions (P) may optionally contain a surfactant system (F4), such as a dispersant or 
wetting agent such as is occasionally used in dye compositions, e.g. a non-ionogenic or anionic 
dispersant or wetting agent (e.g. lignin sulphonates or condensation products of sulphonated 
naphthalenes and/or diphenyl ethers with formaldehyde), e.g. in an amount of from 10 to 80 % 
by weight of (R). In one preferred embodiment of the invention (P) contains no surfactant 
(F4). 

The compositions (P) of the invention may optionally contain at least one additive (F5) or (F6). 

Suitable defoamers (F5) include any desired conventional foam inhibitor products, which may 
comprise e.g. paraffins, mineral oils, silica, ethylene bis-fatty acid amides and/or silicones. 
Suitable products include e.g. commercial products, which may be employed in the 
concentrations recommended in each case, e.g. in the range from 0.01 to 2% by weight, 
preferably from 0.02 to 1 % by weight of (P). 

(F6) is judiciously an inhibitor of bacterial growth or a biocide. Suitable products (F6) include 
before all fungicides and bactericides, e.g. commercial products which may be used in the 
concentrations recommended in each case, for example in the range of 0.001 to 1 % by weight, 
preferably from 0.005 to 0.5 % by weight of (P). 

The compositions (P) of the invention can be produced very simply, in particular, by mixing a 
dye (R) or a dye mixture (R) in the presence of water with (B) and optionally (F), 
advantageously by mixing a dye or dye mixture (R), preferably as an aqueous solution 
(optionally purified, e.g. by membrane filtration), as an aqueous filter cake or as a dry dye, with 
the other components, in particular with an aqueous solution of (B) and optionally (Fl) and 
(F2) and, if required, further water and optionally (F5) and/or (F6). (F3) and (F4) are 
advantageously not added, but may be present in a commercial formulation of (R). An 
adjustment in pH, for example, with a mineral acid, such as hydrochloric acid, or with an alkali 
metal hydroxide, may, if desired, be carried out before or after mixing the components. 
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The pH of the reactive dye compositions (P) of the invention is e.g. in the range from 4 to 9, 
and, depending on the reactive system, an optimum pH may be chosen; in particular for 
halogen-substituted reactive systems, especially halogen-substituted heterocycles, a pH in the 
range from advantageously 5.5 to 8.5, especially from 6.5 to 8, is preferred and for aliphatic 
reactive systems containing sulphate groups or unsaturated groups a pH in the range from 
advantageously 4 to 7, especially from 4.5 to 6, is preferred. 

Apart from- the components (R), (B) and optionally (F), the aqueous compositions (P) of the 
invention preferably contain no further additives, that is, they consist essentially of (R), (B) and 
water and optionally (F); of these compositions, preference is given to those containing as (F) 
one or more of the components (Fl), (F2), (F5) and (F6) and optionally (F4), especially those 
containing as (F) one or more of components (Fl), (F2), (F5) and (F6), and, before all, those 
containing as (F) one or more of the components (Fl), (F5) and (F6). 

The compositions (P) produced are in general readily pourable and fluid, display in general 
viscosity below 1000 cP and are highly stable to storage and transportation, even under frost or 
heat conditions, and can also be stored for prolonged periods (for example several weeks or 
even months) without substantial change or deterioration in their physical and coloristic 
properties; in particular, they are also highly resistant to temperature fluctuations e.g. in the 
temperature range from -20 to +50°C, the pH being essentially stable and no substantial or 
disturbing change in viscosity taking place, the viscosity remaining in particular below 
1000 cP. Minor occasional fluctuations in the pH or viscosity of the aqueous compositions, 
may occur, but this does not substantially affect the coloristic properties. 

The compositions (P) of the invention may be handled directly as produced and may be used in 
particular as dyes for those substrates and processes for which the respective reactive dyes (R) 
are usable. There may e.g. be dyed substrates of natural or synthetic polyamides (e.g. wool, 
silk, nylon 6, nylon 66), of polyurethanes and/or cellulosic substrates (e.g. cotton, hemp, linen, 
viscose, lyocell), especially textile material in any suitable processing form, for example as 
loose fibres, filaments, yams, wovens, knits, nonwovens, ready-made or half ready-made 
goods. Also suitable are any desired conventionl dyeing processes, for example exhaust pro- 
cesses and impregnation processes (primarily padding, dipping and printing). Exhaust proces- 
ses may be conducted using any desired conventional liquor-to-goods ratios (e.g. from 5:1 to 
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100:1) and temperatures (for example in the range from 40°C to boiling temperature, preferably 
from 60 to 98°C). For the dyeing of cellulosic fibre material the known salts (e.g. Glauber's 
salt or sodium chloride) may be added in appropriate concentrations, for example from 5 to 
80 g/1, to the liquors, and following the desired dyeing time an alkali, for example sodium 
hydroxide and/or sodium carbonate, is advantageously added in order to fix the dye reactively, 
advantageously in the pH range from 9 to 13, preferably from 10 to 12. Exhaustion dyeing may 
then be completed by conventional soaping and/or washing and rinsing. Continuous 
impregnation processes for cellulosic substrates can be carried out, for example, with alkaline 
liquors, advantageously within the abovementioned pH ranges, it being advantageous to carry 
out impregnation without heating (for example at from 15 to 25°C, or also up to 40°C 
depending on the ambient climatic conditions) and to fix the impregnated goods either by cold 
dwelling or, after an intermediate drying, by treatment, for example, with steam or dry heat. 
Printing may also be carried out in conventional manner, for example in one phase or in two 
phases. If printing is done in one phase, the printing paste contains a suitable alkali, for 
example sodium bicarbonate or sodium carbonate, and fixing takes place advantageously by 
steaming or with dry heat in a manner analogous to that described above. If printing is done in 
two phases, the dye is applied in the first phase, this printing paste advantageously being 
neutral to weakly acidic (e.g. pH 4 to 7), and the alkali for fixation is applied in the second 
phase, after an intermediate drying, advantageously by means of a minimal add-on applicator, 
preferably such that the moisture content is < 30 % of the dry weight of the substrate. Here 
again, fixing takes place judiciously by means of treatment with steam or dry heat, or also by 
leaving the goods to lie at room temperature. The dye-containing printing pastes may comprise 
suitable thickeners, e.g. alginates, carob gum ethers and/or polyacrylates. If desired, 
hydrotropic agents, principally urea, may be added to the printing pastes. The water content 
and thickener content of the printing pastes is advantageously chosen such that the viscosity is 
within the range from 1000 to 8000 cP, preferably from 2000 to 6000 cP, at room temperature 
(=20°C). If desired, the dyeings may further be aftertreated with a fixing agent, as described, 
for example, in EP 812949 A2, which is expressly incorporated herein by reference. 

The compositions (P) of the invention are outstandingly suitable for all of these processes 
which are customary per se. E.g. even after a prolonged storage period it is still possible to 
prepare with them stock solutions e.g. with an (R) concentration of from 1 to 10 % by weight, 
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the pH advantageously being neutral to weakly acidic (e.g. pH 5 to 7), and these stock solutions 
also being storable, i.e. they can be prepared for a particular dyeing operation and held in the 
dyehouse e.g. for a whole day in order to provide one day's requirement of stock liquor. The 
compositions of the invention are further also suitable for preparing jet printing inks. 

In the following examples parts and percentages are by weight and the temperatures are stated 
in degrees Celsius. 

Example 1 

16 parts of urea and 16 parts of biuret are dissolved in 230 parts of demineralized water and the 
pH of the solution is adjusted to 7.5-8.0 with 20 % strength sodium hydroxide solution. Then 
1 300 parts of a 1 7 % strength solution of the dye of the formula 




are stirred into this solution. The 1 7 % strength dye solution is the retentate obtained from 
membrane filtration as an aqueous solution of the filter cake from the production of the dye. 
The pH is held at from 7.5 to 8.0 using 20 % strength sodium hydroxide solution. After two 
hours of stirring, 4.0 parts of biocide (Acticid RS) are stirred in. The dye content of the 
composition is adjusted to 15.4% pure dye by adding demineralized water. The resulting 
composition is notable for its storage stability, even under conditions of frost or heat. 
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Example 2 

5 parts of urea, 5 parts of biuret and 3 parts of triethanolamine hydrochloride are dissolved in 
300 parts of demineralized water. Then 166 parts of a commercial dry formulation of the dye 
of the formula 




[containing about 60 % of dye of the formula (2) as sodium salt, 35 % lignin sulphonate and 
5 % by-products] are stirred into this solution using a toothed disc. pH 4.5-5.0. After one hour 
of stirring, 0.5 part of biocide (Acticid RS) is stirred in. The dye content of the composition is 
adjusted to 20% pure dye by adding demineralized water. The resulting composition is 
notable for its storage stability even under conditions of frost or heat. 

Example 3 

2 parts of biuret and 0.3 part of biocide (Proxel GXL) are stirred into 182 parts of an aqueous 
dye solution purified by membrane filtration and containing 20.6 parts of the dye of the 
formula 




in sodium salt form and 7 parts of urea. The dye content of the composition is adjusted to 
10% pure dye by adding demineralized water. The pH is 5. The resulting composition is 
notable for its storage stability even under conditions of frost or heat. 



WO 00/06653 



- 10- 



PCT/IB99/01339 



Application Example 1 



A printing paste of the following composition 



0 



water 



liquid dye composition of Example 1 , 2 or 3 
5 % strength aqueous sodium alginate thickener 
sodium hydrogen carbonate 



urea 



10 parts 
50 parts 
2 parts 
5 parts 
33 parts 
100 parts 



is used to print a cotton cretonne and the print is then steamed at 102°C for 10 minutes. 
Subsequently, it is rinsed cold and hot and soaped off at the boil. Finally, it is rinsed with an 
anionic detergent and dried. A turquoise, black or navy print is obtained. The print obtained 
with a composition stored for 8 weeks at -20°C, 0°C, +20°C, +40°C or +50°C is practically 
identical. 

Application Example 2 

A bleached cotton tricot is dyed at a liquor-to-goods ratio of 10:1 by an exhaust process by 
introducing the cotton tricot, wetted beforehand in water, into a liquor containing 1 g/1 of the 
dye of the formula (1) [added in the form of a stock solution prepared with the composition of 
Example 1, containing 10 g/1 of dye of the formula (1)] and 30 g/1 of sodium sulphate, raising 
the dyeing temperature to 80°C at l°C/minute, after 30 minutes adding 20 g/1 of calcined 
sodium carbonate and a further 30 g/1 of sodium sulphate, dyeing at this temperature for 60 
minutes, then rinsing, soaping off cold, washing at the boil in a 0.3 % strength solution of a 
non-ionogenic detergent, and finally drying. An intensely turquoise dyeing is obtained. The 
dyeing obtained with a composition stored for 8 weeks at -20°C, 0°C, +20°C, +40°C or +50°C 



is practically identical. 



Following the same procedure with the dye of Example 2 gives a black dyeing and with the dye 
of Example 3 gives a navy dyeing. 
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Application Example 3 

4 parts of the dye of the formula (2) in the form of the composition of Example 2 are dissolved 
in 100 parts of water. A cotton poplin fabric is padded with this solution to a pick-up of 75 % 
by weight, and is then intermediately dried. The intermediately dried fabric is impregnated 
with 4 % strength sodium carbonate solution to a pick-up of 20 % by weight, using a minimal 
add-on apparatus, and is then steamed at 100-102°C for 30 seconds. It is then rinsed, soaped 
off cold, washed at the boil in a 0.3 % strength solution of a non-ionogenic detergent, and 
finally dried. A black dyeing is obtained. The dyeing obtained with a composition stored for 8 
weeks at -20°C, 0°C, +20°C, +40°C or +50°C is practically identical. 

Following the same procedure with the dye of Example 1 gives a turquoise dyeing and with the 
dye of Example 3 gives a navy dyeing. 
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CLAIMS 



1 . Aqueous reactive-dye composition (P) which is an aqueous solution of 

(R) at least one reactive dye 
and optionally 

(F) at least one formulating additive, 
characterized by a content of 

(B) biuret. 

2. Aqueous reactive-dye composition (P) according to Claim 1, containing as (F) one or 
more of the following components: 



(Fl) urea 

(F2) at least one non-ionogenic, basic or cationic solubilizer other than urea, 

(F3) at least one alkali metal salt of a mineral acid, 

(F4) a surfactant system, 

(F5) a defoamer 

and (F6) a means of combating the harmful effect of microorganisms. 



3. Aqueous reactive-dye composition (P) according to Claim 2, containing as (F) one or 
more of the components (Fl), (F5) and (F6). 

4. Aqueous reactive-dye composition (P) according to any one of Claims 1 to 3, containing 
from 5 to 50 % by weight of (R). 

5. Process for the production of a composition (P) according to any one of Claims 1 to 4, 
characterized in that a dye (R) or a dye mixture (R) is mixed in the presence of water 
with (B) and optionally (F). 

6. Use of the compositions (P) according to any one of Claims 1 to 4 for dyeing substrates 
dyeable with reactive dyes. 



7. Use according to Claim 6 for printing. 
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8. Printing paste prepared with a composition (P) according to one of Claims 1 to 4 and a 
thickener and optionally an additive for adjusting the pH to a value within the range from 
4 to 7. 

9. Stock solution produced by diluting a concentrated composition (P) according to any one 
of Claims 1 to 4 with water and, if desired, adjusting the pH to a value within the range 
from 4 to 7, and having an (R) content in the range from 1 to 10 % by weight. 

10. Use according to Claim 6 using a stock solution according to Claim 9. 



1 1 . Use according to Claim 7, using a printing paste according to Claim 8. 



>RLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 : 

C09B 67/26 // C09B 62/00, C09D 11/02 



A3 



(11) International Publication Number: WO 00/06653 

(43) International Publication Date: 10 February 2000 (10.02.00) 



(21) International Application Number: PCT/IB99/01339 

(22) International Filing Date: 28 July 1999 (28.07.99) 



(30) Priority Data: 

98810726.4 



29 July 1998 (29.07.98) 



(81) Designated States: BR, CN, ID, IN, JP, MX, US, European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, 
IE, IT, LU, MC, NL, PT, SE). 



Published 

EP With international search report. 



(71) Applicant (for all designated States except JP US): CLARI ANT 
FINANCE (BVI) LIMITED [-/-]; Citco Building, Wick- 
hams Cay, P.O. Box 662, Road Town, Tortola (VG). 

(71) Applicant (for JP only): CLARIANT INTERNATIONAL 
LTD. [CH/CH]; Rothausstrasse 61 , CH-4132 Muttenz (CH). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): BREUNINGER, Hartmut 
[DE/DE]; Deckemattstrasse 4, D-79400 Kandern (DE). 
GRIMM, Roland [CH/CH]; Mittebuhlstrasse 18, CH-4416 
Bubendorf (CH). 

(74) Agents: D'HAEMER, Jan et al.; Clariant International Ltd., 
Rothausstrasse 61, CH-4132 Muttenz (CH). 



(88) Date of publication of the international search report: 

27 April 2000 (27.04.00) 



(54) Title: AQUEOUS COMPOSITIONS OF REACTIVE DYES, THEIR PRODUCTION AND USE 



(57) Abstract 



Aqueous reactive-dye compositions (P) which are aqueous solutions of (R) at least one reactive dye and optionally (F) at least one 
formulating additive, which are characterized by containing (B) biuret are surprisingly stable to storage and transportation. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


CI 


C6«e d*Ivoire 


KP 


Democratic People's 


NZ 


New Zealand 


CM 


Cameroon 




Republic of Korea 


PL 


Poland 


CN 


China 


KR 


Republic of Korea 


PT 


Portugal 


CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 


cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 


DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 


DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 


EE 


Estonia 


LR 


Liberia 


SG 


Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 


YU 


Yugoslavia 


ZYY 


Zimbabwe 



INTERNATjIlfAL SEARCH REPORT 



Interne ?1 Application No 

PCT/IB 99/01339 



According to International Patent Classification (IPC) or to both national classification and IPC 



CLASSIFICATION OF SUBJECT MATTER 

PC 7 C09B67/26 



//CO9B62/0O.CO9D11/02 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

PC 7 CG9B 



Documentation searched other than minimum 



documentation to the extent that such documents are included in the fields searched 



Electronic data base 



Consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



CHEMICAL ABSTRACTS, vol. 103, no. 14, 

7 October 1985 (1985-10-07) 

Columbus, Ohio, US; 

abstract no. 106184, 

B.N. MEL'NIKOV ET AL.: "Role in 

intensifier melts in high-temperature 

dye-fixation" 

page 65; 

XP002092756 

abstract 

6 KOL0R. ERT., 

vol. 26, no. 5-6, 1984, pages 175-184, 

DE 44 19 533 A (H0ECHST AG) 

7 December 1995 (1995-12-07) 
page 2, line 28 - line 35 

-/-- 



1-11 



1-11 



LU 



Further documents axe listed in the continuation of box C. 



0 



Patent family members are listed in annex. 



9 Special categories of cited documents : 

"A* document defining the general state of the art which is not 

considered to be of particular relevance 
"E* earlier document but published on or after the international 

filing date 

•L" document which may throw doubts on priority daim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

•O* document referring to an oral disclosure, use, exhibition or 
other means 

•P" document published prior to the international filing date but 
later than the priority date claimed 



T* later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

•X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

'V document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



13 October 1999 



Date of mailing of the international search report 



25. 10. 1999 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel (+31-70) 340-2040, Tx. 31 6S1 epo nt, 
Fax: (+31-70)340-3016 



Authorized offioer 



GIN0UX C.R. 



Form PCT/ISA^10 (second sheet) (July 1992} 



page 1 of 2 



INTERNA 



AL SEARCH REPORT 



Internal 1 ' Application No 

PCT/IB 99/01339 



C(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category" I Citation of document, with indication, where appropriate, ol the relevant passages 



EP 0 148 496 A (BAYER AG) 
17 July 1985 (1985-07-17) 
cited in the application 
claims; examples 

PATENT ABSTRACTS OF JAPAN 

vol. 018, no. 328 (C-1215), 

22 June 1994 (1994-06-22) 

-& JP 06 073320 A (MITSUBISHI KASEI CORP), 

15 March 1994 (1994-03-15) 

abstract 

PATENT ABSTRACTS OF JAPAN 

vol. 096, no. 002, 

29 February 1996 (1996-02-29) 

-& JP 07 278478 A (MITSUBISHI CHEM CORP), 

24 October 1995 (1995-10-24) 

abstract 

DATABASE WPI 

Section Ch, Week 8401 

Derwent Publications Ltd., London, GB; 

Class A82, AN 84-002976 

XP002092757 

& JP 58 198570 A (DAINIPP0N INK & CHEM KK) 
, 18 November 1983 (1983-11-18) 
abstract 



1-11 



1-11 



1-11 



1-11 



F orm PCT/ISA/210 (continuation ol second sheet) (July 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Interna il Application No 

PCT/IB 99/01339 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



DE 4419533 



EP 0148496 



07-12-1995 



BR 
CA 
CN 
EP 
JP 
TR 
US 



9502669 
2150852 
1122854 
0685590 
8049174 
28535 
5634949 



A 
A 
A 
A 
A 
A 
A 



17-07-1985 



DE 



3400412 A 



02- 01-1996 
04-12-1995 
22-05-1996 
06-12-1995 
20-02-1996 
01-10-1996 

03- 06-1997 



18-07-1985 



JP 06073320 


A 


15-03- 


1994 


NONE 












JP 07278478 


A 


24-10- 


1995 


NONE 












JP 58198570 


A 


18-11- 


1983 


JP 
JP 


1057149 
1569347 


B 
C 


04- 
10- 


-12- 
-07- 


1989 
1990 



Form PCT/1SA/210 (patent (amity annex) (July 1992) 



^>ATENT COOPERATION 

i HECD >3JUN?^ 

INTERNATIONAL PRELIMINARY EXAMINATION REPOI 

(PCT Article 36 and Rule 70) 



PCT 




Applicants or agents file reference 
1998CH017 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/IB99/01339 


International filing date (day/month/year) 
28/07/1999 


Priority date (day/month/year) 
29/07/1998 


International Patent Classification (IPC) or national classification and IPC 
C09B67/00 


Applicant 






CLARIANT FINANCE (BVI) LIMITED et al. 





1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



Basis of the report 



II 


□ 


III 


□ 


IV 


□ 


V 


El 


VI 


□ 


VII 


□ 


VIII 


□ 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



Date of submission of the demand 
13/01/2000 


Date of completion of this report 
08.06.2000 


Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 
(SSl D-80298 Munich 

sdr* Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 • 4465 


Authorized officer x22dS^S\ 
Grassi, D (C }) 

Telephone No. +49 89 2399 8499 ^ 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/IB99/01 339 



I. Basis of the r port 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally fifed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1-11 as originally filed 

Claims, No.: 

1-11 as originally filed 



2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-11 

No: Claims 

Inventive step (IS) Yes: Claims 1-11 

No: Claims 

Industrial applicability (IA) Yes: Claims 1 -1 1 

No: Claims 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 1) (January 1994) 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/IB99/01 339 



2. Citations and explanations 
see separate sheet 



Form PCT/lPEA/409 (Boxes I- VIII, Sheet 2) (January 1994) 



INTERNATIONAL PRELIMINARY International application No. PCT/IB99/01 339 

EXAMINATION REPORT - SEPARATE SHEET 



Re Item V 

1 ) Reference is made to the following documents: 

D1: B.N. MEL'NIKOV ET AL.: 'Role in intensifier melts in high-temperature dye- 
fixation' page 65; KOLOR. ERT., vol. 26, no. 5-6, 1984, pages 175-184, 

D2: EP-A-0 148 496 (BAYER AG) 17 July 1985 (1985-07-17) cited in the 
application 

D3: DE 44 19 533 A (HOECHST AG) 7 December 1995 (1995-12-07) 

2) The subject-matter of present claims 1-11 is new (Article 33(2) PCT). 

D1 discloses a process of high-temperature fixing of dyes in which biuret is used 
as intensifier. D1 studies the effect of the intensifiers on the diffusion mobility of 
dye molecules in the melts and fibre in the heat-treatment stage (cf. page 6 of 
translation). No aqueous solutions of dyes and biuret are disclosed. 

3) The subject-matter of claims 1-11 involves an inventive step (Article 33(3) PCT). 

D1 solves a different technical problem than the present application and is 
therefore not considered with respect to inventive activity. 

D2, being regarded as closest prior art, discloses storable reactive-dye 
compositions, containing a mixture of urea and methylated urea. 

The technical problem underlying the present application is the provision of 
alternative storable reactive-dye compositions. 

The problem is solved by compositions containing biuret. 

D2 does not contain hints that would prompt the skilled person to use other urea 
derivatives in said compositions. 

Additionally, D3 teaches that biuret leads to inactivation of the reactive groups of 
the dyes (cf. page 1, lines 31-35). Therefore, the skilled person would not have 
added biuret to reactive-dye compositions and inventive activity of claim 1 can be 
acknowledged. 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/IB99/01 339 

EXAMINATION REPORT - SEPARATE SHEET 



The claims 2-4 depend on claim 1 and are therefore also inventive. 

Claims 5-8 are analogy processes and therefore also inventive. 

Claims 9-1 1 relate to compositions containing the reactive-dye composition of 
claim 1 and involve therefore also inventive activity. 



Form PCT/Separate Sheet/409 (Sheet 2) (EPO- April 1997) 



TENT COOPERATION TREAT 

PCT 



INTERNATIONAL SEARCH REPORT 



(PCT Article 1 8 and Rules 43 and 44) 


Applicants or agent's file reference 

1998CH017 


FOR FURTHER see Notification of Transmittal of International Search Report 
* ^-.-i^t (Form PCT/ISA/220) as well as, where applicable, item 5 below. 
ACTION 


International application No. 


International filing date (day/month/year) 


(Earliest) Priority Date (day/month/year) 


PCT/IB 99/01339 


28/07/1999 


29/07/1998 


Applicant 






CLARIANT FINANCE (BVI) LIMITED et al . 





This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 



This International Search Report consists of a total of 3 sheets. 

[X] It is also accompanied by a copy of each prior art document cited in this report. 



1. Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

| | the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readble form. 

| | the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

| | the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

2. Q Certain claims were found unsearchable (See Box I). 

3. Q Unity of invention is lacking (see Box II). 

4. With regard to the title, 

PC] the text is approved as submitted by the applicant. 

| [ the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

|"X~| the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
' — ' within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 



| | as suggested by the applicant. Q None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 



Form PCT/iSA/210 (first sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



I ntern * 

• L# 

TTEH 



S ^national Application No 

I/IB 99/01339 



A. CLASSIFICATION OF SUBJECT MATTER 

ipc 7 C09B67/26 //co9B62/oo,co9dii/02 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



■ Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C09B 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



CHEMICAL ABSTRACTS, vol. 103, no. 14, 

7 October 1985 (1985-10-07) 

Columbus, Ohio, US; 

abstract no. 106184, 

B.N. MEL'NIKOV ET AL.: "Role in 

intensifier melts 1n high-temperature 

dye-fixation" 

page 65; 

XP002092756 

abstract 

6 K0LOR. ERT. , 

vol. 26, no. 5-6, 1984, pages 175-184, 

DE 44 19 533 A (H0ECHST AG) 

7 December 1995 (1995-12-07) 
page 2, line 28 - line 35 



1-11 



1-11 



Further documents are listed in the continuation of box C. 



El 



Patent family members are listed in annex. 



* Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 

13 October 1999 


Date of mailing of the international search report 

25/10/1999 


Name and mailing address of the ISA 

European Patent Office, P.B. 5816 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 


Authorized officer 

Ginoux, C 



Form PCT/1SA/21 0 (second sheet) (July 1 992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



C(Contlnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



IDtRED " 



Int^national Appltcatlon No 

fl|/IB 99/01339 



Category 0 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP 0 148 496 A (BAYER AG) 
17 July 1985 (1985-07-17) 
cited in the application 
claims; examples 

PATENT ABSTRACTS OF JAPAN 

vol. 018, no. 328 (C-1215), 

22 June 1994 (1994-06-22) 

-& JP 06 073320 A (MITSUBISHI KASEI CORP), 

15 March 1994 (1994-03-15) 

abstract 

PATENT ABSTRACTS OF JAPAN 

vol. 096, no. 002, 

29 February 1996 (1996-02-29) 

-& JP 07 278478 A (MITSUBISHI CHEM CORP), 

24 October 1995 (1995-10-24) 

abstract 

DATABASE WPI 

Section Ch, Week 8401 

Derwent Publications Ltd., London, GB; 

Class A82, AN 84-002976 

XP002092757 

& JP 58 198570 A (DAINIPPON INK & CHEM KK) 
, 18 November 1983 (1983-11-18) 
abstract 



1-11 



1-11 



1-11 



1-11 



Form PCT/ISA/210 (continuation of second sheet) (July 1 992) 



INTERNATIONAL SEARCH REPORT 

Infj^^^^ion on patent family members 


If^knational Application No 

^fc/IB 99/01339 


Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 



DE 4419533 



07-12-1995 



BR 
CA 
CN 
EP 
JP 
TR 
US 



9502669 
2150852 
1122854 
0685590 
8049174 
28535 
5634949 



02- 01-1996 
04-12-1995 
22-05-1996 
06-12-1995 
20-02-1996 
01-10-1996 

03- 06-1997 



EP 0148496 



17-07-1985 



DE 



3400412 A 



18-07-1985 



JP 06073320 



15-03-1994 



NONE 



JP 07278478 A 24-10-1995 NONE 



JP 58198570 A 18-11-1983 JP 1057149 B 04-12-1989 

JP 1569347 C 10-07-1990 



Form PCT/IS A/210 {patent family annex) (July 1992) 



